Comparison of expression profiles of several fibroblast growth factor receptors in the mouse jejunum: suggestive evidence for a differential radioprotective effect among major FGF family members and the potency of FGF1.
Several members of the fibroblast growth factor (FGF) family have the potential to protect the intestine against the side effects of radiation therapy. FGF1 is capable of signaling through all subtypes of FGF receptors (FGFRs), whereas FGF7 and FGF10 activate only the epithelial-specific subtype, FGFR2IIIb (FGFR2b). The present study compared the protective activity of FGF1, FGF7 and FGF10 and examined the profiles of FGFR expression in the jejunum of BALB/c mice given total-body irradiation (TBI) with gamma rays. TBI caused drastic increases in FGFR1-4 transcript levels in the jejunum. However, FGFR2b protein temporarily decreased at 12 and 24 h after irradiation. FGF1 pretreatment minimized the number of apoptotic cells in jejunal crypts at 16 and 24 h after irradiation and increased crypt survival most effectively. In addition, pretreatment with FGF7 or FGF10 decreased FGFR1 transcript levels. The greater effectiveness of FGF1 to enhance crypt survival was also observed even when each FGF was administered 1 h after irradiation. These findings indicate that FGF1 is more potent than FGF7 or FGF10 for protection of the intestine against radiation exposure and suggest that the profiles of FGFR expression in the intestine favor the FGF1 signaling pathway before and during the initial period after irradiation.